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$X$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(\mathbb{Z})$ (proper) . $n$
, Chow $\mathrm{C}\mathrm{H}^{n}(X)$ :
$\mathrm{C}\mathrm{H}^{n}(X):=\mathrm{C}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}(_{x\in X^{n-1}}\oplus\kappa(x)^{\mathrm{x}}\underline{\partial}x\in X^{n}\oplus \mathbb{Z})$ .
, $X^{q}$ $X$ $q$ , $x$ $\kappa(x)$




, $\rho$ $x\in X$ $x$
. ,
([KS], [S]). , $(n)_{X}(=p$
Tate ) , $\rho$
( 5, 6 ).
$n=2$
.








$X$ (senistable family) $\mathbb{Z}/p^{r}\mathbb{Z}(n)_{X}\mathrm{J}$
$\mathfrak{T}_{r}(n)_{X}$ ( $\supset \mathrm{i}$
). $\mathfrak{T}_{r}(n)_{X}$
\S 2 .
$X$ $m$ , $X$ $\mathbb{Z}/m\mathbb{Z}$
$D(X_{\acute{\mathrm{e}}\mathrm{t}}, \mathbb{Z}/m\mathbb{Z})$ , $D(X_{\text{\’{e}} \mathrm{t}}, \mathbb{Z}/m\mathbb{Z})$
$D^{b}(X_{\text{\’{e}} \mathrm{t}}, \mathbb{Z}/m\mathbb{Z})$ .
$\bullet$ $X$ $X$ $m$ , 1 $m$ $X$
$\mu_{m}$ . $n$ , $X$ $\text{ }$ $\mu_{m}^{\otimes n}$
Tate .
$\bullet$ $k$ $p>0$ , $X$ $k$ . $r$
$n$ , $W_{r}\Omega_{X,\log}^{n}$ lllusie [I1] Hodge-Witt $W_{r}\Omega_{X}^{n}$
$2\mathrm{i}$ $\mathrm{K}\triangleright$ .
$W_{r}\Omega_{X,\log}^{n}$ , 3 ,
:
(1) $n<0$ $\dim(X)<n$ , $W_{r}\Omega_{X,\log}^{n}=0$ .
(2) $n=0$ $W_{0}\Omega_{X,\log}^{n}=\mathbb{Z}/p^{r}\mathbb{Z}$ , $1\leq n\leq\dim(X)$ $r=1$ ,
$W_{1}\Omega_{X,\log}^{n}=\Omega_{X,\log}^{n}:={\rm Im}$(Jog : $(\mathcal{O}_{X}^{\mathrm{x}})^{\otimes n}-\Omega_{X/k}^{n}$ ).
(3) $W_{r}\Omega_{X,1o\mathrm{g}}^{n}$ $\mathbb{Z}/p^{r}\mathbb{Z}$ , $r\geq 2$ :






$\Sigma$ : $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A)$ $p$ ( )
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$Y$ : $X$ $\sum$ $=X \mathrm{X}_{\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A\rangle}\sum$
$V$ : $Y\subset X$ $=X\mathrm{x}_{\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A)}\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A[1/p])$ .
$X$ :
$(*)$ $Y$ (reduced), $X$ .
$r$ , $n$ . $X$ ( )
Tate $\mathfrak{T}_{r}(n)_{X}$ . Tate ?




Tl. $V$ $t:\mathcal{K}|_{V}\simeq\mu_{p^{r}}^{\otimes n}$ .
$\text{ }\mathcal{K}$ $V$ , $V$ Tate .
, Tate
:
T2. $\mathcal{K}$ $[0, n]$ 0 .
Beilinson Lichtenbaum $\text{ }F(n)_{X}^{\text{\’{e}} \mathrm{t}}$
$F(n)_{X}^{\acute{\mathrm{e}}\mathrm{t}}$ $[1, n]$ 0
( 9 ). , , $X$
$p$ , $Y$ $\mathcal{K}$
:
T3. $p$ $\mathrm{i}:Zarrow X$ ,
$W_{r}\Omega_{Z,\log}^{n-c}[-n-\mathrm{c}]arrow^{\simeq}\tau\leq n+cRi^{!}\mathcal{K}$
$D^{b}(Z_{\text{\’{e}} \mathrm{t}}, \mathbb{Z}/p^{r}\mathbb{Z})$ . , $c$
$\mathrm{c}\mathrm{o}\dim_{X}(Z)$ , $W_{r}\Omega_{Z,\log}^{n-c}$ $n<c$ .
$F(n)_{X}^{e\iota}\mathrm{J}$ (purity )






, $\text{ }F(n)_{X}^{\text{\’{e}} \mathrm{t}}$
, , .
1. T4 . $X$ 2 $y,$ $x$ :
$\mathrm{c}\mathrm{h}(x)=p$ , $x\in\overline{\{y\}}$ $\mathrm{c}\mathrm{o}\dim_{X}(x)=\mathrm{c}\mathrm{o}\dim_{X}(y)+1$ .
$c:=\mathrm{c}\mathrm{o}\dim_{X}(x)$ . $y$ 0 $p$ ,












$\mathrm{i}_{x}$ : $xarrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(\mathcal{O}_{X,x})$ ( )
$\mathrm{i}_{y}$ : $yarrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(\mathcal{O}_{X,y})$ ( )
$\mathrm{G}\mathrm{y}\mathrm{s}_{i_{x}}^{n}$ : $\mathrm{i}_{x}$ T3
$\mathrm{G}\mathrm{y}\mathrm{s}_{i_{y}}^{n}$ : $\{$
$\mathrm{c}\mathrm{h}(y1,$ $=p$ , $i_{y}$ T3
$\mathrm{c}\mathrm{h}(y)=0$ , Tl $t$ 0
, Tate ,
$\mathcal{K}$ ? , ,
? :
2 $([\mathrm{S}\mathrm{a}\mathrm{H}])$ . $n,$ $r$ , $\mathrm{T}2-\mathrm{T}4$ $D^{b}(X_{\acute{\mathrm{e}}\mathrm{t}}, \mathbb{Z}/p^{r}\mathbb{Z})$
$\mathcal{K}$ $t:\mathcal{K}|_{V}\simeq\mu_{p^{f}}^{\otimes n}$ $(\mathcal{K}, t)$ .
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2 2 . $\iota,$ $j$
$Varrow jX\underline{\iota}Y$
, :
3. $\mathrm{T}2-\mathrm{T}4$ $(\mathcal{K}, t)$ . ,
(1) $X$ :
(3.1) Rn \mu pr $arrow\partial_{1}y\in Y^{0}\oplus \mathrm{i}_{y*}W_{r}\Omega y,\log n\mathrm{l}arrow\partial_{2}x\in Y^{1}\oplus \mathrm{i}_{x*}W_{r}\Omega_{x,1}^{n-\ovalbox{\tt\small REJECT}}$
$\partial_{1},$ $\partial_{2}$ .
(2) $\mathcal{K}$ , $D^{b}(X_{\acute{\mathrm{e}}\mathrm{t}}, \mathbb{Z}/p^{r}\mathbb{Z})$ distinguished triangle
:
(3.2) $lJ_{Y,r}^{n-\mathrm{I}}[-n-1]arrow^{g}\mathcal{K}arrow t’\tau_{\leq n}Rj_{*}\mu_{p^{r}}^{\otimes n}arrow\partial_{\acute{1}}\iota_{*}\nu_{Y,r}^{n-1}[-n]$ .
, I $t$ $\mathcal{K}arrow Rj_{*}\mu_{\mathrm{p}^{\tau}}^{\otimes n}$ T2
($\tau_{\leq n}$ $n$ truncation ); $lJ_{Y,r}^{n-1}$ $\mathrm{K}\mathrm{e}\mathrm{r}(\partial_{2})$ $Y$
$Y$ $\supset=$ ($Y\backslash$ $lJ_{Y,r}^{n-1}=W_{r}\Omega_{Y,\mathrm{I}\mathrm{o}\mathrm{g}}^{n-\mathrm{l}}$,
[Sa] ); $\partial_{1}’$ (3.1)
.
3 . localization distinguished triangle :
(3.3) $\mathcal{K}arrow Rj_{*}j^{*}\mathcal{K}arrow\delta^{1\circ \mathrm{c}}R\iota_{*}R\iota^{!}\mathcal{K}[1]arrow \mathcal{K}[1]$ .
$t$ : $j^{*}\mathcal{K}\simeq j^{*\otimes n}\mu_{p^{f}}$ $\tau\leq n(R\mathrm{i}_{*}R\mathrm{i}^{!}\mathcal{K}[1])\simeq\iota_{*}\nu_{Y\overline{}^{1},r}^{n}[-n]$ ( $\mathrm{T}3$ , T4 )
. , (3.3) 2 Rn $\mu_{p^{r}}^{\otimes n}arrow$
$\iota_{*}|\nearrow_{Y\overline{}^{1},r}^{n}$ ( ) (T4) ,
(3.1) , $\partial_{1}’$ . T2
(3.3) $\tau\leq n$ , , (3.2) . (3.1)
T2
3 , 2 3 :
(1) (3.1) .
(2) (3.2) $(\mathcal{K}, t)$ .
(3) (3.2) $(\mathcal{K}, t)$ T2, $\mathrm{T}3$ , T4 .
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(3.1) ([KCT], Proposition 17). (3.1)
$p$ $Z$ $W_{r}\Omega_{Z,\log}^{*}$ Gersten
$([\mathrm{G}\mathrm{r}\mathrm{S}])$ . (2)
. (3) ( , T3, T4 ) , $p$
([BK], [Hy]) , $\nu_{Y,r}^{n-1}$ purity ([Gr], [Sa])
. ( 1 T4 , Gys
)
4. $n\geq 0,$ $r>0$ , 2 $(\mathcal{K}, t)$ , $\mathfrak{T}_{r}(n)x:=\mathcal{K}(\in$
$D^{b}(X_{\acute{\mathrm{e}}\mathrm{t}}, \mathbb{Z}/p^{r}\mathbb{Z}))$ .
purity ([Fu], [Th]) 2 :
5. $n\geq 0$ ,
$\mathrm{c}1_{X}^{n}$ : $\mathrm{C}\mathrm{H}^{n}(X)arrow \mathrm{H}_{\mathrm{e}\mathrm{t}}^{2n},(X, \mathfrak{T}_{\mathbb{Z}_{P}}(n)_{X})(:=.\mathrm{k}^{\mathrm{m}_{r\geq 1}}\mathrm{H}_{\mathrm{e}\mathrm{t}}^{2n},(X, \mathfrak{T}_{r}(n)_{X}))$
.
6. $X$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A)$ (proper) $\mathrm{r}p\geq 3$ $\sqrt{-1}\in A$
, $\mathrm{c}1_{X}^{d}$ $([\mathrm{S}\mathrm{a}\mathrm{H}])$
$\mathrm{H}_{\mathrm{e}\mathrm{t}}^{2d},(X, \mathfrak{T}_{\mathbb{Z}_{p}}(d))\simeq\pi_{1}^{\mathrm{a}\mathrm{b}}(X)^{\mathrm{p}\mathrm{r}\mathrm{o}- p}$ $\langle d:=\dim(X))$
$\rho$ ( pro-p ) .





8. $A$ $p$ .




(2) $1\leq n\leq\dim(X)$ $\iota^{*}\mathfrak{T}_{r}(n)_{X}$ ([Ts] )
. , [Ts]
$\tau_{<}\swarrow Rj_{*}\mu_{p^{r}}^{\otimes n}$ ( 3(2) (3.2) ).
, Bloch $\text{ }$ $\mathbb{Z}(n)_{X}^{\acute{\mathrm{e}}\mathrm{t}}$
$\mathrm{Z}\mathrm{a}$ iski $\mathbb{Z}(n)_{X}^{\mathrm{Z}\mathrm{a}\mathrm{r}}$ ( $[\mathrm{B}]$ , [Lel]) .
Levine ([Lel], [Le2]) , 2 Beilinson-
Lichtenbaum $F(n)_{X}^{\text{\’{e}} \mathrm{t}}$ $F(n)_{X}^{\mathrm{Z}\mathrm{a}\mathrm{r}}$
. , 2 :
9. (1) $D^{b}(X_{\text{\‘{e}} \mathrm{t}}, \mathbb{Z}/p^{r}\mathbb{Z})$ :
$\mathbb{Z}(n)_{X}^{\acute{\epsilon}\mathrm{t}}\otimes^{\mathrm{L}}\mathbb{Z}/p^{r}\mathbb{Z}\underline{\simeq}\mathfrak{T}_{r}(n)_{X}$
(2) $2\mathrm{i}$ Zariski $X_{\acute{\mathrm{e}}\mathrm{t}}arrow X_{\mathrm{Z}\mathrm{a}\mathrm{r}}$ $\epsilon$ .
, (1) $D^{b}(X_{\mathrm{Z}\mathrm{a}\mathrm{r}}, \mathbb{Z}/p^{r}\mathbb{Z})$ :
$\mathbb{Z}(n)_{X}^{\mathrm{Z}\mathrm{a}\mathrm{r}}\otimes^{\mathrm{L}}\mathbb{Z}/p^{r}\mathbb{Z}arrow^{\simeq}\tau\leq nR\epsilon_{*}\mathfrak{T}_{r}(n)_{X}$
$n=0$ , . $n=1$ $\mathrm{G}_{\mathrm{m}}$ Kummer
$([\mathrm{S}\mathrm{a}\mathrm{H}])$ , Hilbert 90 $(R^{1}\epsilon_{*}\mathrm{G}_{\mathrm{m}}=0)$ 2 :
$\mathbb{Z}(1)_{X}^{\acute{\mathrm{e}}\mathrm{t}}\simeq \mathrm{G}_{\mathrm{m}}[-1]$
$\mathbb{Z}(1)_{X}^{\mathrm{Z}\mathrm{a}\mathrm{r}}\simeq\epsilon_{*}\mathrm{G}_{\mathrm{m}}[-1]$
([Le2], Lemma 112 ). , $n\geq 2$ . Geisser
, 9(1) $X$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A)$
Bloch-Kato ([BK], \S 5) ([Ge],
Theorems 12(4), 13). $\mathbb{Z}(n)_{X}^{\acute{\mathrm{e}}\mathrm{t}}\otimes^{\mathrm{L}}\mathbb{Z}/p^{r}\mathbb{Z}$
$\geq n+1$ 0 .
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